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National  Dam  Inspection  Program 


Green  Lick  Dam 

Pennsylvania 

. 

Fayette  County 
Green  Lick  Run 

27  April  1978  (visual  inspection) 

Inspection  Team  - GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 

i 

Based  on  a visual  inspection,  past  performance,  and  avail- 
able engineering  data,  the  dam  is  considered  to  be  in  a 
dangerous  condition.  The  facility  has  a history  of  embank- 
ment failure,  major  leakage,  and  remedial  repairs.  Currently, 
the  owner.  Municipal  Authority  of  Westmoreland  County,  is 
drawing  down  the  reservoir  to  investigate  and/or  evaluate 
leakage  emanating  from  near  the  middle  of  the  embankment 
slope.  This  area  was  also  "repaired"  in  1975,  however, 
details  of  the  remedial  work  were  unavailable. 

This  facility  has  been  out  of  full  service  since  March  1978, 
and  is  currently  maintained  for  emergency  water  supply  only. 

The  owner  indicated  an  intent  to  repair  and/or  sell  the 
facility  in  the  near  future. 

The  project  is  considered  to  be  in  a high  hazard  classifi- 
cation and  the  facility  cannot  pass  and/or  store  one-half 
the  Probable  Maximum  Flood  (PMF) . Thus,  the  spillway 
capacity  is  considered  seriously  inadequate. 


In  light  of  the  above  findings,  it  is  recommended  that: 

1.  The  reservoir  be  completely  drawn  down. 

2.  A detailed  subsurface  investigation  be  conducted 
by  the  owner  to  evaluate  the  structural  integrity  of  the 
embankment  and  determine  necessary  remedial  action  to  ensure 
embankment  safety  under  all  operating  conditions. 

3.  A study  be  performed,  by  the  owner,  to  accurately 
ascertain  the  spillway  capacity  required  and  remedial 
measures  necessary  to  make  the  spillway  hydraulically 
adequate. 
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4.  Embankment  surveillance  and  evacuation  plans  be 
established  to  protect  all  downstream  residences  that  could 
be  affected  by  a sudden  failure  of  the  dam. 


GAI  Consultants,  Inc. 


Approved : 


Bernard  M.  Mihalcin,  P.E.' 
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1. 2 Description  of  Project. 

a.  Dam  and  Appurtenances.  Green  Lick  Dam  is  an 
earthfill  structure  built  in  1901  and  modified  in  1910  to 

include  a clay  puddle  cutoff  trench  to  rock  at  the  upstream  i _ !! 

toe  and  a masonry  upstream  slope.  A concrete  lined  chute 
spillway  is  located  at  the  right  abutment  which  eventually 
discharges  over  a near-vertical  rock  face  into  Green  Lick 
Run  about  300  feet  from  the  spillway  structure.  A blow-off 
pipe  and  two  supply  pipes  (with  high  level  intakes  lying  on 
the  masonry  slope)  pass  beneath  the  embankment  and  are 
controlled  by  gate  valves  located  in  a gate  house  at  the 
downstream  toe. 

b.  Location . The  dam  is  located  in  Fayette  County  on 
Green  Lick  Run  approximately  1,800  feet  from  Pennsylvania 
Route  982  and  5,000  feet  from  its  confluence  with  Latta  Run. 

The  structure  is  shown  on  the  U.S.G.S.  7.5  minute  quadrangle 
sheet,  Connellsville,  Pennsylvania,  at  coordinates  N40°  06' 

20",  E79°  30'  25".  Green  Lick  Run  enters  into  Jacobs  Creek 
approximately  two  miles  to  the  west  of  the  dam. 

c.  Size  Classification.  Intermediate  (61  feet  high, 

500  acre-feet) . 

d.  Hazard  Classification.  High  hazard  (4  dwellings, 

16  people,  estimated.  See  Section  3.1.3). 

e.  Ownership . Municipal  Authority  of  Westmoreland 
County,  Greensburg,  Pennsylvania. 


f.  Purpose  of  Dam.  Back-up  (emergency)  water  supply. 
Out  of  full  service  since  March  1978. 

g.  History  of  Construction  and  Use.  The  first 
recorded  detailed  inspection  of  Green  Lick  Dam  (constructed 
in  1901)  was  conducted  by  the  Water  Resource  Commission 
(predecessor  of  PennDER)  in  1914.  The  report  which  followed 
is  the  basis  for  most  of  the  information  available  concerning 
the  early  history  of  this  structure. 

According  to  the  1914  report,  a portion  of  the  earthen 
embankment  was  placed  during  freezing  weather  producing 
clods  which  were  not  broken  up  or  properly  compacted  when 
rolled.  In  addition,  there  was  some  question  as  to  whether 
the  clay  puddle  was  carried  deep  enough  into  the  foundation 
to  serve  as  a cutoff  wall.  At  any  rate,  the  dam  failed  near 
its  right  abutment  on  the  morning  of  July  14,  1904.  The 
breach  which  developed  is  said  to  have  been  about  150  feet 
wide  and  extended  to  rock,  a limestone  formation.  Repairs 
were  made  immediately;  however,  a considerable  amount  of 
leakage  apparently  continued  to  flow  from  beneath  the  dam. 

In  1909  and  1910,  some  remedial  work  was  performed  on  the 
structure.  The  repairs  consisted  primarily  of  placing 
additional  impervious  material  on  the  upstream  face  thereby 
flattening  the  slope.  They  also  constructed  a cutoff  wall 
at  the  upstream  toe  of  the  dam  which  was  faced  by  two  feet 
of  masonry  and  backed  by  a clay  puddle  wall  which  is  four 
feet  thick.  The  upstream  face  of  the  dam  was  then  covered 
with  a masonry  face. 

A subsequent  report  issued  by  the  Water  and  Power 
Resources  Board  mentioned  various  problems  at  the  site 
including  slides  on  the  downstream  slope,  settlement  of  the 
crest  and  seepage  problems.  However,  more  recent  reports  in 
1940  and  the  last  available  state  inspection  report  dated 
1961  make  no  mention  of  these  problems.  The  reports  did 
recommend  that  some  erosion  protection  be  provided  in  the 
spillway  channel  and  that  the  channel  be  cleared  of  any 
vegetation. 

During  an  interview  with  Mr.  Ken  Baker  (engineer  for 
the  Municipal  Authority  of  Westmoreland  County) , it  was 
learned  that  a portion  of  the  embankment  was  repaired  in 
1975  to  correct  seepage  that  was  apparently  emanating  from 
the  downstream  face.  According  to  Mr.  Baker,  the  program 
was  successful  and  they  were  operating  the  reservoir  at 
design  level  until  recently  when  the  seepage  was  again 
noticed.  At  the  time  of  inspection,  we  noted  that  a portion 
of  the  downstream  face  of  the  embankment  (near  the  center) 
had  settled  and  that  considerable  seepage  could  be  seen 
flowing  beneath  the  riprap  surface.  The  water  company  was 
proceeding  to  lower  the  reservoir  level  about  six  inches  per 
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day  (to  presumably  below  the  seep  level)  and  plans  an 
engineering  assessment  of  the  problem.  The  reservoir  is 
currently  being  used  as  an  emergency  water  supply  and  the 
Authority  has  indicated  that  its  future  plans  for  the 
facility  are  dependent  on  this  assessment.  On  June  23 
(about  39  days  from  our  inspection)  the  reservoir  had  been 
drawn  down  to  approximately  elevation  1230. 

h.  Normal  Operating  Procedure.  See  Section  4.1. 


1. 3 Pertinent  Data. 

a.  Drainage  Area.  3.4  square  miles. 

b.  Discharge  at  Dam  Site.  Maximum  known  flood  at  dam 
site  - unknown. 

Outlet  works  conduit  at  operating  pool  elevation  - 
discharge  curve  not  available. 

Ungated  spillway  capacity  at  maximum  pool  elevation  - 
844  cfs. 

Total  spillway  capacity  at  maximum  pool  elevation  - 844 

cfs. 

c.  Elevations  (feet  above  mean  sea  level) . 

Top  of  Dam  - 1256.6. 

Maximum  Pool  Design  Surcharge  - Unknown. 

Maximum  Pool  of  Record  - Unknown. 

Normal  Pool  - 1252.6. 

Upstream  Portal  Invert  of  Blow-off  Conduit  - 1197. 
Downstream  Portal  Invert  of  Blow-off  Conduit  - 

1193. 

Streambed  at  Center  Line  of  Dam  - Estimated  at 

1196. 

Maximum  Tailwater  - Not  applicable. 

d.  Reservoir  (feet) . 

Length  of  Maximum  Pool  (top  of  dam)  = 2300. 

Length  of  Normal  Pool  (elevation  1252.6)  - 2150. 


e.  Storage  (acre-feet) . 

Spillway  Crest  (elevation  1252.6)  - 511. 

Design  Surcharge  = Not  known. 

Top  of  Dam  - 613. 

f . Reservoir  Surface  (acres) . 

Top  of  Dam  = 28. 

Maximum  Pool  - Not  known. 

Spillway  Crest  - 25.4. 

g.  Dam. 

Type  - Rolled  earthfill. 

Length  - 810. 

Height  - 61.0  feet  maximum. 

Top  Width  - 16.5  feet. 

Side  Slopes  - Upstream  2.25  horizontal  to  1 
vertical;  downstream  1.5  horizontal  to  1 vertical. 

Zoning  - Homogeneous  earth;  12-inch  masonry 
(mortared)  on  upstream  face,  18-inch  loose  riprap  on  down- 
stream face. 

Impervious  Core  - Homogeneous  earthfill  section. 

Cutoff  - Available  drawings  and  records  indicate  a 
six-foot  wide  cutoff  trench  was  excavated  to  rock  (imper- 
meable material)  at  the  upstream  toe  of  the  embankment  when 
reconstructed  in  1910.  The  cutoff  wall  contains  a two-foot 
masonry  face  on  the  upstream  side  and  a four-foot  clay 
puddle  on  downstream  side.  The  depth  reportedly  varies  from 
8 to  36  feet. 

Grout  Curtain  - None. 

h.  Outlet  Conduit. 


Type  - 24-inch  cast  iron  pipe. 
Length  - 260  feet  (estimated) . 


Closure  - Gate  valve  in  gate  house,  downstream 


toe. 

Access  - Gate  house. 

Regulatory  Facilities  - Gate  valve, 
i.  Spillway. 

Type  - Uncontrolled  broad-crested  weir  with  ogee- 
like structure  about  16  feet  downstream. 

Length  of  Weir  - 35.9  feet. 

Crest  Elevation  - 1252.5  on  broad  crest. 

Upstream  Channel  - Plans  indicate  rectangular 
channel  with  12-inch  paving  stone  invert  (not  visible  as 
area  is  covered  with  rock  rubble) . 

Downstream  Channel  - Concrete  slab  discharging 
into  natural  rock  channel. 


j.  Regulating  Outlets.  Blow-off  pipe  regulated  in 
gate  house  at  downstream  toe. 


SECTION  2 
ENGINEERING  DATA 


2 . 1 Design. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  No  design  reports 
are  available. 

2.  Embankment.  No  design  reports  are  available. 

3.  Appurtenant  Structures.  No  design  reports 
are  available. 

b.  Design  Features. 

1.  Embankment . Available  drawings  and  historical 
records  (see  Figure  1)  indicate  that  the  original  embankment 
constructed  in  1901,  was  a homogeneous  earthfill  resting  on 
natural  soil.  Later  in  1910,  about  9 feet  (horizontal)  of 
select,  compacted,  material  was  added  to  the  upstream  face 
which  was  then  capped  with  a 12-inch  masonry  face  (with 
mortared  joints)  (see  Photographs  1 and  2) . Three-inch 
drain  pipes  were  extended  through  the  new  fill  to  apparently 
relieve  pore  pressures  in  the  event  of  drawdown.  In  addition, 
a six-foot  thick  cutoff  wall  consisting  of  two  feet  of 
masonry  backed  by  four  feet  of  clay  puddle  was  extended  to 
impervious  material  (presumably  rock) . The  cutoff  trench 
reportedly  varies  from  8 to  36  feet  in  depth. 

2 . Appurtenant  Structures. 


a)  Spillway.  The  spillway  is  a concrete 
structure  which  has  been  modified  several  times.  Presently, 
it  consists  of  a combined  broad-crested  weir  and  downstream 
ogee-like  structure  (see  Figure  4 and  Photograph  9) . 

b)  Supply  Quiets.  The  facility  is  equipped 
with  two  supply  lines  consisting  of  16-inch  and  20-inch 
diameter  cast  iron  pipes.  The  intake  end  of  these  lines 
were  modified  circa  1926  to  enable  intake  from  two  different 
reservoir  levels  (elevation  1226.5  and  1238.5).  Plan  loca- 
tions and  details  of  the  modifications  are  shown  on  Figures 

5 and  6 and  in  Photographs  13  and  14  dated  1926.  As  indicated, 
the  high  level  intake  pipes  are  seated  on  concrete  piers 
doweled  into  the  upstream  masonry  face.  The  plans  indicate 
that  the  concrete  structures  are  wire  reinforced  and  constructed 
of  "lummite  cement  concrete  of  1:2:4  mix." 
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c)  Outlet  Works.  A 24-inch  blow-off  pipe 
for  drawdown  and  regulating  pool  level  is  shown  on  the 
construction  drawings.  This  pipe  is  also  valved  in  the  gate 
house  and  near  its  discharge.  A tap  from  the  blow-off  line 
presently  supplies  the  adjacent  fish  hatchery  with  unchlorinated 
water. 


c.  Specific  Design  Data  and  Procedures.  No  specific 
design  data  is  available. 


2 . 2  Construction  Records. 

Construction  data  and/or  records  available  for  review 
consisted  of  the  six  drawings  acquired  from  the  owner  and 
reproduced  in  Appendix  E and  photographs  from  both  the  owner 
and  PennDER  files  some  which  are  reproduced  in  Appendix  C. 


2.3  Operations  Records. 

Daily  operating  records  for  1977  and  1978  were  made 
available  for  review  by  the  owner.  These  records  include 
depth  of  outflow  over  the  spillway,  rainfall,  and  depth  of 
inflow  over  the  V-notch  weirs  located  on  Green  Lick  Run. 

The  owner  may  be  able  to  locate  older  records  if  necessary. 
Operating  problems  are  well  documented  in  PennDER  files. 


2.4  Other  Investigations. 

A recent  investigation  dated  April  17,  1978,  (using 
National  Dam  Inspection  guidelines)  was  conducted  by  Bankson 
Engineers  for  the  owner.  Their  report  was  made  available  by 
the  owner.  Several  inspection  reports  from  predecessors  of 
PennDER  are  also  available.  Of  particular  interest  are  the 
detailed  report  of  August  20,  1914,  and  inspection  reports 
of  July  9,  1928  and  June  25,  1934,  in  which  toe  seepage  and 
remedial  regrading  were  noted. 


2. 5 Evaluation. 

Although  specific  design  reports  are  not  available, 
there  are  sufficient  data  in  the  form  of  construction 
drawings  and  inspection  reports  for  an  adequate  Phase  I 
evaluation. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1 Observations. 

a.  General . The  overall  appearance  of  the  facility 
suggests  that  it  is  fairly  well  maintained.  The  steep 
downstream  slope  (1.5H:1V),  seepage  through  the  embankment, 
and  related  slump  features,  however,  reflect  questionable 
design  and  operation. 

At  the  time  of  inspection  (27  April  78) , the  pool  _ 
level  was  approximately  7 feet  below  the  embankment  crest 
and  being  lowered  at  a rate  of  about  6 inches  per  day  to 
facilitate  evaluation  of  the  observed  seepage. 

b.  Dam.  The  dam  embankment  appears  to  be  well  main- 
tained, except  for  the  downstream  face,  where  only  the  heavy 
vegetation  was  cleared.  A significant  seep,  however,  has 
developed  at  mid-height  near  the  center  of  the  embankment 
causing  noticeable  displacement  and/or  a depression  in  the 
riprapped  slope.  No  estimate  could  be  made  of  the  seepage 
as  the  flow  is  contained  within  the  riprap  and  does  not  exit 
at  the  toe  (see  Photographs  4 through  6 in  Appendix  C) . 
Additional  seepage  is  emanating  through  the  right  abutment 
beyond  the  embankment-abutment  contact  and  is  probably 
occurring  through  the  sandstone  bedrock.  It  is  of  interest 
to  note  that  this  seep  existed  in  1914  as  shown  on  Photo- 
graph 7a. 

The  upstream  surface  has  been  covered  with  a mortared 
masonry  face  and  cutoff  wall,  probably  to  reduce  seepage 
through  the  embankment.  Field  inspection,  however,  showed 
the  surface  to  contain  at  least  one  longitudinal  crack  two 
to  three  feet  above  the  present  water  level  and  a regular 
pattern  of  vertical  cracks  spaced  at  25  to  35-foot  centers 
across  the  face.  Thus,  the  facing  is  ineffective  as  a 
seepage  barrier. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  appearance  is  gener- 
ally favorable  exhibiting  minor  cracking  in  the  wing  walls, 
scaling  with  several  pop-outs  along  the  flow  surfaces. 

2.  Gate  House  and  Valves.  The  gate  house  is  a 
stone  structure  in  good  condition.  The  regulating  valves 
are  apparently  operable  as  the  facility  has  been  recently 
converted  from  full  service  status  to  drawdown  status. 
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d.  Reservoir  Area.  No  evidence  of  sloughing  or 
sliding  was  apparent  along  the  slopes  of  the  reservoir. 

Some  sedimentation  is  occurring  at  the  entrance  of  Green 
Lick  RunJ  however,  no  survey  records  are  available  for 
evaluation. 

e.  Downstream  Channel.  The  valley  immediately  down- 
stream of  Green  Lick  Dam  for  a distance  of  1,500  feet  is 
characterized  as  rather  restricted  (200  feet  wide)  bordered 
by  steeply  wooded  slopes.  Within  this  reach  are  located 
four  permanent  dwellings  and  a commercial  fish  hatchery  (see 
Photograph  16).  All  of  these  dwellings  are  considered  to  be 
within  the  effects  of  a breach  of  the  Green  Lick  embankment. 

Beyond  the  first  reach.  Green  Lick  Run  turns  about  90 
degrees  to  the  north  entering  a wide  (600  to  800  feet) , 
cultivated  valley  with  moderate  slopes.  The  first  down- 
stream restriction  occurs  in  this  reach  and  consists  of  a 
concrete  bridge  carrying  a two-lane  paved  road  over  Green 
Lick  Run  about  3,000  feet  from  the  reservoir  (see  Photo- 
graph 17  and  Regional  Vicinity  Map  in  Appendix  F) . Approxi- 
mately 4,500  feet  from  the  dam  is  a small  community  (church 
and  approximately  8 structures) . Although  the  community 
lies  within  the  floodplain  of  Green  Lick  Dam,  the  effect  of 
a catastrophic  failure  on  the  structures  appears  minimal 
because  of  the  broad  floodplain  and  distance  to  the  dam. 

Beyond  the  above  mentioned  community.  Green  Lick  Run 
flows  through  an  unpopulated  reach  to  its  entry  into  Jacobs 
Creek  approximately  two  miles  from  the  dam. 


3 . 2 Evaluation. 

Access  to  the  gate  house,  a dry  spillway  condition, 
and  the  presence  of  the  Authority's  engineer  for  specific 
operating  details  enabled  an  adequate  field  inspection. 
Physical  conditions  generally  conformed  to  available 
drawings.  The  leakage  observed  on  the  downstream  face  is 
of  major  significance. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedures. 

Discussions  with  Mr.  Ken  Baker,  engineer  of  the  Muni- 
cipal Authority  of  Westmoreland  County,  indicate  that  the 
pool  level  is  controlled  during  high  flows  by  regulating 
flow  through  the  blow-off  pipe.  According  to  Mr.  Baker, 
the  blow-off  valve  is  opened  when  the  flow  over  the  spillway 
reaches  one  foot  of  depth  (this  occurred  about  one  time  per 
year).  There  are  no  low  flow  procedures.  P 


4 • 2 Maintenance  of  Dam. 

Mav  197 fo^al  maintenance  program;  however,  until 
May  1978,  the  facility  was  maintained  by  a full-time  care- 
taker  residing  on-site.  Currently,  the  caretaker  is  assigne. 
to  work  elsewhere  but  maintains  residence  at  the  site  5 

38  9rSSS  CUttin9)  is  e^formel  by ^rk 
crews  dispatched  on  an  as-needed  basis. 


4.3 


Maintenance  of  Operating  Facilities. 


the  ope?«iiig  facilities™aantGnanCe  "anUal  °r  program  for 

4 • 4 Warning  Systems  in  Effect. 

There  is  no  formal  warning  system  in  effect. 


4 . 5 Evaluation. 

__  Sufficient  information  was  provided  to  evaluate  the 
for  downstrlaTJesMenSHn  casHf' ’ eme^e^cy®  deVeloped 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  hydrologic  or  hydraulic  design  calculations  were 
available. 


5.2  Visual  Observations. 

The  dam  and  its  appurtenances  were  in  a satisfactory 
condition  relative  to  hydrologic  and  hydraulic  calculations. 


5. 3  Overtopping  Potential. 

The  ratio  "PMF  Peak  Flow/Drainage  Area"  was  determined 
from  an  empirical  curve  supplied  by  the  Baltimore  District, 
Corps  of  Engineers.  Based  on  this  curve  and  a drainage  area 
of  3.4  square  miles  (U.S.G.S.  Connellsville  and  Donegal  7.5 
minute  quadrangles  dated  1967  and  1964,  respectively).  Peak 
PMF  Q/A  = 1,800  cfs/sq.  mi.,  and  Peak  PMF  Q = 6,120  cfs. 

Using  the  normal  pool  elevation  of  1252.6  feet,  calcula- 
tions indicate  that  during  a storm  of  PMF  magnitude,  the 
required  storage  volume  of  3,913  acre-feet  would  greatly 
exceed  the  available  storage  volume  of  approximately  100  acre- 
feet  (Appendix  Dl . Therefore,  the  dam  would  be  overtopped 
under  these  conditions. 


5.4  Significance  of  Overtopping  Due  to  PMF. 

Because  overtopping  is  expected  to  cause  embankment 
failure  and  raise  the  tailwater  to  a level  which  will  inundate 
at  least  4 dwellings  otherwise  not  affected  by  the  tailwater, 
overtopping  would  significantly  increase  the  hazard  to  loss 
of  life  downstream  from  that  which  would  exist  just  before 
failure. 


5. 5  Spillway  Adequacy. 

Calculations  indicate  that  the  facility  will  pass  and/or 
store  a flood  of  only  19  percent  of  the  PMF  and  since  the 
facility  is  classified  as  "high  hazard",  the  spillway  is 
judged  to  be  seriously  inadequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Inspection. 

a.  Embankment . Sloughing  and  seepage  were  observed 
near  the  middle  of  the  downstream  slope.  At  the  time  of  the 
inspection,  the  owners  were  in  the  process  of  drawing  down 
the  reservoir  to  permit  an  assessment  of  the  embankment  in 
the  vicinity  of  the  leakage. 

b.  Appurtenant  Structures.  Based  on  visual  inspection 
the  spillway  structure  although  worn,  appears  stable.  The 
gate  house  is  in  good  condition  and  all  valves  appear 
operable. 


6 . 2  Design  and  Construction  Techniques. 

a.  Embankment . No  data  is  available  relative  to  the 
embankment  design  and  construction  methods  other  than 
historical  records  in  PennDER  files  and  the  construction 
drawings.  The  drawings  indicate  that  no  downstream  drainage 
was  provided  and  coupled  with  the  steep  slope  downstream, 
seepage  could  be  anticipated  to  occur  on  the  downstream  face 
of  the  dam  above  the  toe  with  an  ineffective  upstream 
impervious  section  and  cutoff.  The  upstream  masonry  face  is 
ineffective  as  a seepage  barrier  in  its  present  fractured 
condition. 

Historical  reports  indicate  that  some  portions  of  the 
embankment  were  placed  during  winter  weather  resulting  in  an 
embankment  failure  in  1904. 

b.  Appurtenant  Structures . Other  than  the  construc- 
tion drawings,  no  design  or  construction  data  were  available. 
Both  blow-off  and  supply  lines  from  the  reservoir  are  valved 
at  the  downstream  gate  house  and,  therefore,  cannot  be 
controlled  in  the  event  of  rupture  inside  the  embankment. 


6 . 3  Past  Performance . 


The  embankment  has  a history  of  failure  (due  to  improper 
construction)  and  leakage  problems.  Currently  a leak  that 
was  repaired  in  1975  has  reappeared  near  the  middle  of  the 
embankment. 


r 


6.4  Seismic  Stability 


The  dam  is  located  in  Seismic  Zone  No.  1 and  is  thus 
subject  to  minor  earthquake  induced  forces.  Because  of  the 
apparent  saturated  condition  and  steep  embankment  slopes, 
minor  seismic  forces  could  be  significant  with  respect  to 
embankment  stability. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a.  Safety.  The  visual  inspection  and  operational 
history  of  the  embankment  indicate  that  the  integrity  of  the 
structure  is  questionable.  Leakage  through  the  center  of 
the  embankment  has  prompted  the  owner  to  initiate  drawdown 
measures  for  evaluation.  The  spillway  in  conjunction  with 
the  blow-off  pipe  and  storage  capacity  to  the  crest  of  the 
embankment  can  pass  a flood  equivalent  to  only  19  percent  of 
the  PMF.  The  spillway  capacity  is,  therefore,  judged  to  be 
seriously  inadequate. 

b.  Adequacy  of  Information.  The  information  avail- 
able is  considered  adequate  to  make  a reasonable  assessment 
of  the  project. 

c.  Urgency . It  is  suggested  that  the  remedial 
measures  and/or  actions  listed  below  be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  A 
detailed  investigation  is  deemed  necessary  if" the  use  of 
this  facility  is  to  be  continued.  In  view  of  the  steep 
downstream  slope  and  seepage  condition,  this  investigation 
should  include  a stability  analysis  of  the  dam,  entailing 
explorations  of  existing  embankment  and  foundation  materials, 
testing  to  determine  soil  strength,  and  instrumentation  to 
evaluate  seepage  and  piping  potentials. 


7 . 2 Recommendations/Remedial  Measures . 

It  is  recommended  that: 

a.  The  reservoir  be  completely  drawn  down. 

b.  A detailed  subsurface  investigation  (as  described 
above)  be  conducted  to  evaluate  the  structural  integrity  of 
the  embankment  and  the  necessary  remedial  measures  be  taken 
to  ensure  its  safety  under  all  operating  conditions. 

c.  A study  be  performed,  by  the  owner,  to  accurately 
ascertain  the  spillway  capacity  required  and  remedial 
measures  necessary  to  make  the  spillway  hydraulically 
adequate. 

d.  That  surveillance  and  evacuation  plans  be  established 
to  protect  the  residences  of  the  two  permanent  dwellings 

and  two  mobile  homes  situated  immediately  downstream  of  the 
facility  as  well  as  any  others  further  downstream  that 
potentially  might  be  effected  by  a failure  of  the  dam. 
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Furthermore,  in  the  event  that  inflow  into  the  reservoir 
exceeds  the  present  discharge  capability  and  the  reservoir 
level  rises  above  the  present  seepage  level,  continuous 
surveillance  of  the  dam  should  be  maintained.  Evacuation 
proceedings  should  be  put  into  effect  if  the  rate  of  seepage 
significantly  increases  or  indicates  transporting  of  fines 
(cloudy  or  muddy  seepage) , if  sloughing  or  cracking  of  the 
dam  is  observed,  or  if  any  other  evidence  that  failure  may 
be  occurring  is  observed. 

e.  The  owner  institute  a plan  for  regulating  or 
blocking  (in  case  of  emergency)  the  outlet  pipes  at  the 
intakes  (upstream  end)  thereby  minimizing  the  possibility 
of  damage  to  the  embankment  should  the  pipes  rupture  or 
develop  leaks  within  it. 


CHECK  LIST  - ENGINEERING  DATA 


CHECK  LIST  NAME  of  dam  Green  Lick  Dam 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  ID  # NDI#  PA-219;  PennDER#  26-19 

PHASE  I 


BORROW  SOURCES 

Unknown  - probably  on-site  soils.  Riprap  source  unknown 
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Records  not  available.  Caretaker  lives  on  site  but  is  assigned  elsewhere  during  day. 


SPILLWAY  PLAN 
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CHECK  LIST  ID  # PA-219 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  area  CHARACTERISTICS:  Primarily  wooded  (-75%);  Farmland  (-25%). 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  : 1252.  6 (166.5  million  gal.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : 

ELEVATION  MAXIMUM  DESIGN  POOL: 1256.6 

ELEVATION  TOP  DAM:  1256.6 


SPILLWAY  DATA: 

a.  Crest  Elevation  1252.6 

b.  Type  Concrete  chute  with  broad-crested  weir  and  D/S  ogee-like 

structure . 

c.  Weir  Length 36.0  feet 

d.  Channel  Length  In  concrete  -40  feet;  in  rock  cut  -250  feet. 

e.  Location  Spillover  Right  abutment 

f.  Number  and  Type  of  Gates  Ungated  

OUTLET  WORKS : 


a. 

Type  16"  and  20"  (high  level  inlets)  on  upstream  face 

b. 

Locationlnlets  on  upstream  face  direct  flow  to  outlet  pipes  at 

c. 

Entrance  Inverts  16"  at  1226.5;  20"  at  1233.5;  24"  at  1197 

base 

d. 

Exit  Inverts  24"  blow-off  at  1193;  16"  and  20"  unknown 

e. 

Emergency  Draindown  Facilities  24"  blow-off  pipe.  Valved  in 

gate 

house. 

HYDROMETEOROLOGICAL  GAGES : 

a. 

Type  Gaging  station  (multiple  weirs)  on  stream  above  reservoir 

b. 

Location  Immediately  upstream  of  reservoir 

c. 

Records  Available  from  owner 

MAXIMUM 

NON-DAMAGING  DISCHARGE:  Unknown 
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CHECK  LIST 
VISUAL  INSPECTION 
PHASE  1 


None  observed 


GATES  AND  OPERATION 


Series  of  V-notch  weirs  upstream  of  reservoir 
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PHOTOGRAPHS  1, 
la 


View  lookinq  across  the  top  of  the  Green 
Lick  Dam  embankment  as  it  appeared  in  1926 
(1)  and  as  it  appears  today  (la).  The 
upstream  portion  of  the  embankment  is  covered 
with  a masonry  face  which  extends  below  the 
water  level. 


PHOTOGRAPH  2 


Close-up  view  of  the  upstream  face  of  Green 
Lick  Dam.  Note  the  masonry  construction. 


PHOTOGRAPHS  3 
3a 


, View  looking  across  the  downstream  face  of 
the  Green  Lick  Dam  from  the  right  abutment. 
The  gate  house  can  be  seen  at  the  bottom  of 
the  embankment.  Photograph  3a  is  a similar 
view  of  the  embankment  taken  in  1920,  showing 
sloughing  of  the  riprap  face. 


i&Mti 


PHOTOGRAPH  4 


PHOTOGRAPH  5 


View  looking  downstream  from  the  crest  of  the 
Green  Lick  Dam.  The  members  of  the  field 
team  are  standing  in  a depressed  area.  At 
this  location,  one  could  see  and  hear  water 
running  through  the  riprap  face. 


View  of  a linear  depressed  area  near  the 
center  of  the  embankment.  The  hole  in  the 
immediate  foreground  extends  approximately 
two  feet  back  from  the  face  of  the  dam. 


PHOTOGRAPH  6 


PHOTOGRAPHS  7 
la 


Close-up  view  of  another  cavity  in  the 
downstream  face  of  the  Green  Lick  Dam  embank- 
ment. We  estimated  the  flow  to  be  between 
five  and  ten  gallons  per  minute  at  this 
point. 


, View  of  a large  area  of  seepage  on  the  right 
abutment  of  the  Green  Lick  embankment.  At 
the  time  of  inspection,  the  seepage  at  this 
point  was  estimated  to  be  between  five  and 
ten  gallons  per  minute.  The  spillway  is 
immediately  behind  this  area  of  seepage. 
Photograph  7a  shows  seepage  issuing  from  the 
same  area  as  it  appeared  in  1914. 


PHOTOGRAPHS  8,  View  looking  downstream  at  the  approach 
8a  channel  to  the  Green  Lick  spillway  as  it 


appears  presently  (8) , and  as  it  appeared  in 
1914  (8a). 


I 
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PHOTOGRAPH  9 View  looking  upstream  at  the  Green  Lick  Dam 
spillway  taken  from  the  natural  rock  channel 
located  immediately  downstream  of  the  spill- 
way. 


PHOTOGRAPH  10  View  looking  upstream  from  the  natural  rock 

channel.  The  concrete  portion  of  the  spillway 
can  be  seen  in  the  background  of  the  photo- 
graph. 
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PHOTOGRAPH  11  The  spillway  waters  pass  around  the  right 

abutment  of  Green  Lick  Reservoir  discharging 
into  the  natural  drainage  approximately  300 
feet  downstream  of  the  spillway.  A water- 
fall, roughly  25  feet  high,  occurs  shortly 
before  the  waters  re-enter  the  natural 
drainage. 


PHOTOGRAPHS 
12,  12a 


View  looking  upstream  from  the  area  just 
downstream  of  the  Green  Lick  embankment.  The 
water  in  the  foreground  is  discharging  from  a 
24-inch  blow-off  pipe  which  passes  beneath 
the  embankment.  This  24 -inch  blow-off  pipe 
was  being  used  to  lower  the  water  level 
within  the  reservoir  at  the  time  of  inspection. 
Photograph  12a  shows  the  blow-off  pipe  exit 
as  it  appeared  in  1914. 


PHOTOGRAPH  13  View  of  the  inlet  ends  of  the  20-inch 

(foreground)  and  16-inch  (background)  supply 
pipes  as  they  appeared  in  1926.  Note  the 
vertical  steel  trash  racks  on  the  inlet 
boxes . 


PHOTOGRAPH  14  View  of  the  inlet  end  of  the  24-inch  blow- 
off  pipe  as  it  appeared  in  1926. 


PHOTOGRAPH  15  View  taken  from  the  area  where  Green  Lick  Run 
discharges  into  Green  Lick  Reservoir . The 
Green  Lick  Dam  can  be  seen  in  the  extreme 
background  of  the  photograph. 


PHOTOGRAPH  16  View  taken  from  the  crest  of  the  Green  Lick 
embankment  showing  the  area  immediately 
downstream  which  contains  approximately  four 
permanent  dwellings. 


PHOTOGRAPH  17  View  of  a bridge  over  Latta  Creek  located 
approximately  3,000  feet  downstream  of  the 
dam. 


The  Green  Lick  Dam  is  located  on  the  western  flank 
of  Chestnut  Ridge  Anticline  in  the  Pennsylvanian  age  rocks 
of  the  Pottsville  Group.  These  sedimentary  strata  are 
characterized  as  massive  sandstones,  locally  conglomeritic 
with  interbedded  shale,  clay,  and  coal  beds.  Historical 
evidence  indicates  that  the  foundation  of  the  dam  rests 
on  limestone.  Rocks  exposed  on  the  right  abutment  consisted 
predominantly  of  sandstone  with  lesser  amounts  of  inter- 
bedded shales  and  siltstones.  The  sandstone  was  highly 
jointed  and  contained  numerous  open  joints. 
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Description/Title 

Topographic  Plan  of  Green  Lick  Reservoir 
Plan  and  Details  of  Green  Lick  Dam 
Sketch  Showing  Addition  to  Embankment 
Pipeline  Improvement  at  Green  Lick  Reservoir 
Improvements  at  Gate  House 
Spillway  Plan 
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